Serial determinations of the exchangeable sodium content and sodium24 (Na24) space were made by the radioisotope dilution method in patients with congestive failure during the course of intensive therapy. In most instances, the decrease in body weight was too great to be accounted for solely on the basis of the change in sodium24 space or exchangeable sodium content. This excess weight loss is attributed to loss of intracellular fluid.
INCREASE in body weight, which occurs during congestive heart failure, was generally assumed to be due to the retention of sodium and water in the extracellular fluid compartment. However, some recent studies have suggested that changes also occur in the intracellular phase.1' 2 The external balance method, which has been used in most previous studies of this problem does not permit the direct measurement in vivo of the sodium content of the body. This difficulty can be overcome by the use of the isotope dilution technic, and one group of investigators3 has previously reported such an application of this technic. The purpose of the present study was to determine, by the use of the in vivo isotope dilution technic, whether or not the weight loss which occurs during diuresis can be accounted for solely on the basis of a decrease in the extracellular content of sodium and water. Serial determinations of the exchangeable sodium content were made and the changes in this value were correlated with the alterations in body weight. Observations were also made on the effects of intensive therapy with mercurial diuretics on sodium and potassium metabolism.
MATERIAL AND METHODS Subjects. Thirteen patients, 9 men and 4 women, with advanced congestive failure were studied. Their ages ranged from 53 to 77 years. In five sul)-jects, the cause of the congestion was pulmonary fibrosis and emphysema with cor pulmonale; in six subjects, coronary arteriosclerotic heart disease; and in two, hypertensive cardiovascular disease. M\lost of these individuals had previously been followed in the Outpatient Clinic and had received maintenance doses of digitalis, ammonium chloride and aminophylline, and periodic injections of a mercurial diuretic. Only one patient (case 2) had not previously been treated with digitalis or a mercurial diuretic. When admitted to the hospital, all were edenmatous.
The general plan was to make serial (letermiinations of the exchangeable sodium content, the rndiosodium space, the serum (oncentrations of sodium and potassium, and the body weight during hospitalization.
All patients received a salt-free or low-salt (200 to 400 mg.) diet; water wncas given without restriction. Except in one case, mercaptomerin sodium (Thiomerin) was administered subcutaneously or intramuscularly whenever mercurial diuretics were indicated. A summary of the clinical data and the type of therapy employed is given in table 1. Isotopes. Isotopic sodium (Na24)* was prepared for injection in the manner previously described.4
Measurement of Radioactivity. The activity of the urine and serum specimens was determined with a well-type scintillation counter and a scaling circuit.
EXCHANGEABLE SODIUM CONTENT, "SODIUMI24 SPACE" AND BODY WEIGHT
A total of 10,000 counts were made on each sample. All determinations were corrected for decay.
I)etermination of Serum Sodium and Potassium.
The total sodium and potassium concentrations in the serum were determined with a Baird flame photometel, using the lithium internal standard method.
Procedure
Determtiination of Exchangeable Sodium Content (Na-e). Each subjeet received from a calibrated syringe 1.5 ec. of Nal4 per Kg. of body weight, contained in sterile 0.9 per cent sodium chloride solution. All urine voide(l for the next 24 hours was collected, 'eand the Na24 content of the pooled specimen was (letermineld. A 1)lood specimen was obtained 24 hours after the injection of Na24 and the specific activit+ of the sodium in the serum was determined.
Caleuldations. The following formula was used to calculate the value for the exchangeable sodium content of the )odv:
Na'ai24 -2Na-u24
Na s244/Na-s82
.a-e = (quantity of exchangeable sodium in milliequivalents (mEq.).
Na-i24 = (juaintity of radiosodium administered.
Aa-u24 -quantity of radiosodium excreted in the pooled specimen of urine. (case 2) with the shortest duration of acute congestive heart failure (one week). This subject, on intensive mercurial therapy, rapidly lost 14.1 Kg., in spite of which the serum sodiunm concentration remained normal and ulichanged. Transient small increases in weight (1 and 3 per cent) occurred in two subjects (cases 3 and 4), and were followed by subsequent decreases in weight. One of these subjects (case 4) died in congestive heart failure four days after completion of the third determination of exchangeable sodium content (Na-e).
Exchangeable Sodium Content. The mean exchangeable sodium content in older adult male subjects with congestive heart failure has been previously reported to be 56. The changes in serum sodium concentration were unpredictable and could not lated with the amount of mercuria which was given. 
